Measurement of differences in timing and sequence between two ventricular electrodes as a means of tachycardia differentiation.
The use of two ventricular sensing electrodes to determine electrical activation sequence could provide a method for differentiation of normal from abnormal rhythms by implantable antitachycardia devices. Simultaneous recordings from two ventricular sites were obtained during dual chamber pacemaker implantation (5/8 patients), cardioverter-defibrillator implantation (2/8 patients), or programmed electrical stimulation study (1/8 patients). Recordings were made in normal sinus rhythm (NSR) (5 beats each in 8/8 patients), during ventricular tachycardia (VT) (38 beats with 7 morphologies in 3 patients) and during premature ventricular contractions (PVCs) (20 beats with 8 morphologies in 6 patients). Leads were placed transvenously in the right ventricle in 6 patients, and epicardially on the left ventricle in two. Intervals between the intrinsic deflection of the two ventricular electrograms ranged from 0 to 91 ms (mean of 26 ms) during NSR, from 13 to 141 ms (mean of 66 ms) during VT, and from 10 to 72 ms (mean of 40 ms) during PVCs and were reproducible within each patient for each type of rhythm. In all patients, the difference in sequence and timing between the dual electrograms in NSR beats vs. ectopic beats allowed for the differentiation of normal and abnormal complexes. These differences in each patient ranged from 23 to 210 ms (mean of 81 ms) during VT and from 3 to 89 ms (mean of 44 ms) during PVCs. Fourteen of the 15 ectopic morphologies exhibited greater than 20 ms difference in timing compared to their corresponding NSR beats. Combined with the appropriate software, multiple ventricular leads may be used by antitachycardia devices to discriminate between normal and abnormal ventricular activity.